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Editor-in-Cheek Caroline Ro^e 
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Review Board Pete (^Lake") AIexaTt£ier, Neil Day, 
C K. Hmm, Jhn Reekes. Bryan K. (^Beaker'') 
Ressler, Larry Rosenstein^ Andy Sbehancno^ 
Grey^ WtUiams 

Manag^ing Editor Mmka Meffert 
Assistant Managing Editor Ana Wiltrsymki 
Contributing Editors Lorraine Andersm^ Tmi 
Haskell, Judy Helfand, Rebeeca Pepper, Rtila 
Rtynolds 

Indexer Ira Kkinkerg 

ART & PRODUCTION 

Production Manager Hartley Lesser 

Art Director Diane Wikox 

Technical Illustration Nurit Arbel^ John Ryan 
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Cleo Huggins of Rucker Huggins used 
Ray Dream Designer 2*0 to orchestrate 
this 3-D score of sound and music* 'Fhe 
music symbols are characters from 
Sonata^ a noteworthy typeface that Cleo 
designed at Adobe Systems. 

develop. The Apple Technical Journal, is a 
quarterly publication of the Developer 
Support Systems and Communications 
group* 

The Developer CD Series disc for August 
1992 or later contains this issue and all 
back issues of develop a long witli the code 
that the articles describe. The develop 
issues and code are also available on 
AppleLink and via anonymous ftp on 
ftp,a pple.com. 


RESOURCES 


Apple provides a wealth of mfommtim, 
produets, and services to assist 
developers. The Apple Programmers 
and Developers Association (APDA) 
and Apple Developer University are 
open to anyone who wants access to 
development tools and instmetion. 
Qualified developers of commercial 
products in the US, and Canada may 
access additional information and 
services through the Apple Associates 
and Fanners programs. 


Apple Associates and Partners 
Programs Coll the Developer Support 
Center at (408)9744897, AppleLink 
DEVSUPPORT^ or write 20525 Mariant 
Avenue, M/S 75-2C, Cupertino, CA 95014, 
for information or an application form for the 
Associates or Partners program. Deveiopers 
outside the U.S. and Canada should msteod 
contact the Apple office in their country br 
information about developer progroms. 


The Assaciates Program, Applets 
mainstream program for developers 
of commercial products, is a 
convenient and cost-effective way to 
get essential technical and 
marketing information. This 
program offers self-help technical 
support, keeps you up to date with 
the latest products and technical 
documentation, and gives you access 
to the Apple developer community 
through AppleLink* Associates also 
receive discounts on equipment* 

The Associates program is designed 
for developers of commercial Apple- 
compatible products. 

The Partners Program is open to 
Apple-selected developers of 
commercial products. In addition to 
receiving the same development 
information and tools as Associates, 
Partners receive technical support 
via electronic mail. Membership in 
the Partners program is limited to 
developers who directly contribute 
to Apple’s long-term product 
strategies and business objectives, 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
infonnarion for anyone interested in 


APDA To order producis or lo receive a 
complimentory catalog, coll 1-800 282- 
2732 m the U.S., 1-800^37^)029 in 
Canodo, (408)562-3910 internationally, or 
(408)562-3971 for fox. You con also order 
electron ECO I ly (AppleLink APDA; Internet 
APOA@a pp lei i n k. o pp le. com; Com pu Serve 
76666,2405; Telex 171-576; GEnie 
A.DEVELOPERS; or America Online APDA 
Sole] or write 20525 Morioni Avenue, M/S 
33^, Cupertino, CA 95014. 


developing applications on Apple 
platforms. Customers receive the 
quarterly Tools Catalog 

featuring over 300 Apple and third- 
party development products. There 
are no membership fees, APDA 
offers convenient payment and 
shipping options, including site 
licensing. Apple Associates or 
Partners automaticaHy receive the 
APDA Tools Catalog, 

Apple Developer University 

provides training for all levels of 
Macintosh programmers. Developer 
University classes give you 
experience using the most up-to- 
date development tools. Developer 
University offers classes at U.S. and 
international locations and through 
authorized third parties. On-site 
instruction can also be arranged for 
selected courses. Multimedia seif- 
paced courses are available from 
Developer University through 
APDA, These courses include 
Macintosh Programming 
Fundamentals, User-Centered 
Design, Introduction to Object- 
Oriented Programming, and 
AppleTalk for Programmers, 


Apple Peveioper University The 

regislror at (408)974-6215 con reserve 
your ploce or send o current curriculum 
guide and course schedule. You con also 
AppleLink DEVUNIV or write 20525 
Mariani Avenue, M/S 75-6U, Cupertino, 
CA 95014. Self-paced products should be 
ordered directly through APDA. 
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Review Board Pete {''Luke'") Alexander^ Neil Day\ 
C K. limn, Jim Reekes, Biyan K. ('‘'Beaker"} 
RessleTi Larry Rosenstein^ Andy Sbebanm^ 
Gregg Williams 

Managing Editor Mmika Meffert. 

.Assistant Managing Editor Ana Wikzynski 
Contributing Editors Lorraine Ajiderson^ 

Geta Cark&th Tmi HaskelL Judy Hdfmid, 
Rebecca Peppen Rilla Reynolds 
Indeser JjaKlcinberg 

ART & PRODUCTION 

Production Manager Hartley Lesser 

Art Director Diane Wikox 

Tech n i ca I T11 ustrad on Nurit A rbel^ John Ryan 

Formatting Forbes Mill Press 

Printing Wolfer Printing Company, Ine* 

Film Pre pa radon Aptos Post^ Inc. 

Production PrePfrss Assembly 
Photography Sharon Beals, flva Jongrd?aard 



The stone jigsawr puzzle was pieced 
together by Hal Rucker of Rucker 
Huggins using Adobe Illustrator, 
FontMonger, Ray Dream Designer 
2.0, and Adobe Photoshop. 

develop. The Apple Ihcbnical JoumaL is a 
quarterly publication of the Developer 
Suppi>rt Tnformadon group. 

The Developer CD Series disc for 
Novembcr/December 1992 or later 
contains this issue and all back issues of 
develop along with die code that the articles 
describe. The develop issues and code are 
also available on AppleLink and via 
anonymous ftp on ftp.apple.com. 


RESOURCES 


Appk provides a wealth of infofJHamn, 
productSy and set-vices to assist 
developers. APDA^ Applets source for 
developer tooh\ and Apple Developer 
University m-e opm to atiymie who 
wants access to development tools and 
hutmaiom Qtmlified developers of 
CQTtmiercial prodttrts in the US. and 
Canada way access additional 
mJrirTmtion and services through the 
Apple Associates and Partnets progt^ants. 


Apple Associates and Partners 
Programs Call the Developer Support 
Center at (408)9744897, AppleLink 
DEVSUPPORT, or write 20525 Marian! 
Avenue, M/S 75-2C, Cupertino, CA 95014, 
for information or an applicofion form for the 
Associates or Partners program. Developers 
outside the U.S. and Canada should instead 
contact the Apple office in their country for 
inbrmotion about developer progroms. 


The Associates Program, Applets 
inainstreani program for developers 
of commercial products, is a 
convenient and cost-effective way to 
get essential technic-al and 
marketing information. This 
program offers self-help technical 
support, keeps you up to date with 
the latest products and technical 
documentation, and gives you access 
to the Apple developer community 
through AppleLink, Associates also 
receive discounts on equipment. 

The Associates program is designed 
for developers of commercial Apple- 
compatible products. 

The Partners Program is open to 
Apple-selected developers of 
commercial products. In addition to 
receiving the same development 
information and tools as j\ssociates, 
Partners receive technical support 
via eiectronic mail. Membership in 
the Partners program is limited to 
developers who directly contribute 
to Apple’s long-term product 
strategies and business objectives, 

APDA offers convenient worldwide 
access to devetopment tools, 
resources, training products, and 


APDA To order products or to receive a 
complimentory catalog, call 1-800-282- 
2732 in the U.S., 1^800-637«29 in 
Canada^ [716)871-6555 internationally, or 
(716)871 -651 1 for fax. You can also order 
electronically (AppleLink APDA; Internet 
APDA@applelink.apple.com; CompuServe 
76666,2405; or America Online APDA) or 
write APDA, Apple Computer, Inc,, P.0, Box 
319, Buffalo, NY 142070319, 


information for anyone interested in 
developing appHcations on Apple 
platforms. Customers receive the 
quarterly .dPD/J Tools Catalog 
featuring over 300 Apple and third- 
part)?^ deveh^pment products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
licensing. Apple .Associates or 
Partners automatically receive the 
APDA Tools Catalog, 

Apple Developer University 

provides training for all levels of 
Macintosh programmers. Deveioper 
University classes give you 
experience using the most up-to- 
date development tools. Developer 
University offers classes at U.S, and 
mternational locations and through 
authorized third parties. On-site 
instruction can also be arranged for 
selected courses. Multimedia self- 
paced courses are available from 
Developer University through 
APDA. These courses include 
Macintosh Programming 
Fund am e n tal s, U ser-Cen tered 
Design, Introduction to Object- 
Oriented Prograrnming, and 
AppleTalk for Programmers. 


Apple Developer University The 

registraf at (408)974-6215 can reserve 
your place or send a current curriculum 
guide and course schedule. You can also 
AppleLink DEVUNIV or write 20525 
Mariani Avenue, M/S 75-6U, Cupertino, 
CA 95014. Self-paced products should be 
ordered directly through APDA. 
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Technical Buckstopper Dave Johnson 
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His Boss David Krathwohl 
Review Board Pete Cl-uke**) Alexander, Neil Day, 
C. K. Haun, Jim Reckes, Bryan IC CBeaker'^) 
Ressler, Larry Rosenstein, Andy Shebanaw, 

Gregg Williams 

Managing Editor Monica Meffert 
Assistant Managing Editor Cynthia Jasper 
Contributing Editors Lorraine Anderson, Geta 
Carlson, Toni Haskell, Judy Helfand, Rilla 
Reynolds 

Indexer Ira Kleinberg 

ART & PRODUCTION 

Production Manager Hartley l^er 

Art Director Diane Wilcox 

Technit*al Illustration Dave Olmos, John Ryan 

Formatting Forbes Mill Press 

Printing Wolfer Printing Company, Inc. 
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Photography Sharon Beals, Lisa Jongewaard, Tom 
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Mark Jenkins of Rucker I luggins 
created this beautiful image depicting 
asynchronous routines by synchronizing 
four graphics applications; Adobe 
Photoshop, Adobe Illustrator, Ray Dream 
Designer, and Fractal Design Painter. 

develop. The Apple Technical Journal, is a 
quarterly publication of Apple Computer’s 
Developer Support Information group. 

TTie Developer CD Series disc for March 
1993 or later contains this issue and all 
back issues of develop along with the code 
that the articles describe. TTic devebp 
issues and code arc also available on 
AppleLink and via anonymous ftp on 
ftp.apple.com. 


RESOURCES 


Apple provides a wealth of infofynation, 
products, and services to assist 
developers. APDA, Applets source for 
developer took, and Apple Developer 
University are open to anyone who 
wants access to development took and 
instruction. Qualified developers of 
coytmtercialproducts in the U.S. and 
Canada may access additional 
information and services through the 
Apple Associates and Partnets programs. 


Apple Associates and Partners 
Programs Call the Developer Support 
Center at (408)974-4897, AppleUnk 
DEVSUPPORT, or write 20525 MarianI 
Avenue, M/S 75-2C, Cupertino, CA 95014, 
for information or an application form for the 
Associates or Partners program. Developers 
outside the U.S. and Canada should instead 
contact the Apple office in their country for 
information about developer programs. 


The Associates Program, Apple's 
mainstream program for developers 
of commercial products, is a 
convenient and cost-effective way to 
get essential technical and 
marketing information. This 
program offers self-help technical 
support, keeps you up to date with 
the latest products and technical 
documentation, and gives you access 
to the Apple developer community 
through AppleLink. Associates also 
receive discounts on equipment. 

The Associates program is designed 
for developers of commercial Apple- 
compatible products. 

The Partners Program is open to 
Apple-selected developers of 
commercial products. In addition to 
receiving the same development 
information and tools as ^Associates, 
Partners receive technical support 
via electronic mail. Membership in 
the Partners program is limited to 
developers who directly contribute 
to Apple’s long-term product 
strategies and business objectives. 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
information for anyone interested in 


APDA To order products or to receive a 
complimentary catalog, call 1-800-282- 
2732 in the U.S., 1-800-637-0029 in 
Canada, (716)871-6555 internationally, or 
(716)871-6511 for fax. You can also order 
electronically (AppleLink APDA; Internet 
APDA@applelink.apple.com; CompuServe 
76666,2405; or America Online APDA) or 
write APDA, Apple Computer, Inc., P.O. Box 
319, Buffalo, NY 14207-0319. 


developing applications on Apple 
platfonns. Customers receive the 
quarterly APDA Took Catalog 
featuring over 300 Apple and third- 
party development products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
licensing. Apple Associates or 
Partners automatically receive the 
APDA Took Catalog. 

Apple Developer University (DU) 
provides training for all levels of 
Macintosh programmers. Developer 
University classes give you 
experience using the most up-to- 
date development tools. Developer 
University offers classes at U.S. and 
international locations and through 
DU Extension partners. On-site 
instruction can also be arranged for 
selected courses. Multimedia self- 
paced courses are available from 
Developer University through 
APDA. DU course offerings include 
System 7 extensions, object-oriented 
and procedural programming, and 
new technologies, such as PowerPC. 


Apple Developer University The 

registrar at (408)974-6215 can reserve 
your place or send a current Curriculum 
Guide and Course Schedule. You can also 
AppleLink DEVUNIV or write 20525 
Mariani Avenue, M/S 75-6U, Cupertino, 
CA 95014. Self-paced products should be 
ordered directly through APDA. 
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Our Boss Gregjoswiak 
His Boss Dennii Matthews 
Review Board Pete (%uke”) Aiestander, Neil Day, 
C K Maun, Jhn Reekes^ Bfjan K. (“Beaker") 
Resskr, Larry Rosetistein, Andy Shehanow, 
Gregg Willia??is 

Managing Editor Cynthia Jasper- 
Contributing Editors Lfnrame Amkrsoti, Geta 
Carlson, Toni Haskelly Judy Helfand^ Rebeeca 
Pepper, RiWi Reynolds 
Indexer Ira Kkinberg 

ART & PRODUCTION 

Producdon Manager Hmtky Lesser 

Art Director Diane Wikox 

Technical Illustration Nurit Arbel, John Ryati 

¥ormatting Forhes Mill Press 

Printing Wolfer Printing Company, Inc. 

Film Preparation Aptos Post, Inc 
Production PrePress Assentbly 
Photography Sharon Beals 



Maria Mortati of Rucker Huggins created 
this cover to illustrate the international 
aspects of writing localriable applications. 
She used Adobe Photoshop^ Adobe 
Illustrator, and a box of colored pencils. 

deifelop, The Apple Technical Journal^ is a 
quarterly publication of Apple Computer’s 
Developer Press group* 

The develop Bookmark CD or the Developer 
CD SeAes disc for June 199 ? or later 
contains this issue and all back issues of 
develop along with the code diat the articles 
describe. The tievelop issues and code are 
also available on .4ppleLink and via 
anonymous ftp on ftp.apple.com. 


RESOURCES 


Apple pwvide.^ a wealth of mfor?mtmL 
produetSr services to assist 
devidopers. APDA, Apple's source fitr 
deiwloper mb, and Apple Developer 
Universily are open to anyone who 
wants access to developtnent tools and 
mstruction. Qualified developers of 
c(ymmerctalproducts in the 11,S, and 
Canada tmy access additional 
infommtion mid services through the 
Apple Amciates and Paitnefs pfvgrattL^. 


Apple A$50ciafes and Partners 

Programs Coll ihe Developer Support 
Center at (408)974-4897, AppleLink 
DEVSUPPORT, or write 20525 Morioni 
Avenue, M/S 75-2C, Cupertino, CA 95014, 
for [nformalion or on application form for the 
Associates or Portners program. Developers 
outside the U.S. and Canada should instead 
conlact the Apple office in their country for 
information about developer programs. 


The Associates Program, Applets 
mainstream program for developers 
of commercial products, is a 
convenient and cost-effective way to 
get essential technical and 
marketing information. This 
program offers self-help technical 
support, keeps you up to date with 
the latest products and technical 
documentation, and gives you access 
to the Apple developer community 
through AppleLink. Associates also 
receive discounts on equipment. 

The Associates program is designed 
for developers of commercial Apple- 
compatible products. 

The Partners Progrom is open to 
Apple-selected developers of 
commercial products. In addition to 
receiving the same development 
information and took as Associates, 
Partners receive technical support 
via electronic mail. AEembership in 
the Partners program is limited to 
developers w ho directly contribute 
to Applets long-term product 
strategies and business objectives. 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
information for anyone interested in 


APDA To order products or to receive o 
compltmentory catalog, call 1-800-282- 
2732 in the U S., 1 -800-637-0029 in 
Canada, (716)871-6555 infernationally, or 
(716)871-651 1 for fox. You con also order 
electronically (AppleLink APDA; Internet 
APDA@applelink.apple,com; CompuServe 
76666,2405; or America Online APDA) or 
write APDA, Apple Computer, Inc*^ P.O, Box 
319, Buffalo, NY 14207-0319. 


developing applications on Apple 
platforms. Customers receive the 
quarterly APDA Tools Catalog 
featuring over 300 Apple and third- 
party development products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
licensing. Apple Associates or 
Partners automatically receive the 
APDA Tbob Catalog. 

Apple Developer University (DU) 
provides training for ail levels of 
Alacintosh programmers. Developer 
University classes give you 
experience using the most up-to- 
date development tools. Developer 
University offers classes at U.S. and 
international locations and through 
DU Extension partners. On-site 
instruction can also be arranged for 
selected courses. Multimedia self- 
paced courses are available from 
Developer University through 
APDA. DU course offerings include 
System 7 extensions, object-oriented 
and procedural progi’amming, and 
new teclmologies, such as Pow^erPC. 


Apple Developer University The 

registrar at (408)974-6215 cao reserve 
your place or send a current Curriculum 
Guide and Course Schedule. You can also 
AppleLink DEVUNIV or write 20525 
Mariani Avenue^ M/S 75-6U, Cupertino, 
CA 95014. Self-paced products should be 
ordered directly through APDA. 
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Review Board Pete p%uke") Alexander, Neil Day, 
C. K. Hiiun, Jhn Reekes, Bryan K (^EeakerD 
Ressler, Larry Rasenstein, Andy Sheham-e>, 
Gregg WiUiaTm 

Managing Editor Cynthia Jasper 
Contributing Editors Lmraim Anderson, Philip 
Borenstein, Robin Cowan, Toni Haskell, Judy 
Helfand, Rebecca Pepper, Rilk Reynolds 
[ndexer ha Kleinherg 

ART & PRODUCTION 

Producdon/An Director Diane IVikox 
Technical Dlustration Dave Olmos, John Ryan 
Formattin g Forbes Mill Press 
Printing Wolfer Printing Company, Inc. 

Film Preparation Aptos Post, Inc. 

Production PrePress Assembly 
Photography Sharon Beals 



Lindsay Marshall of Rucker Huggins 
illustrated several QuickDraw GX features 
for this cover TTie three g’s are from the 
"GX-ready’* typeface* Columbine* 
developed by David Siegel 

develop. The Apple Technical Jommai, a 
quarterly publication of Apple Computer’s 
Developer Press group* is published in 
March* June, September, and December. 

T he develop Bookmark CD (or the 
Developer CD Series disc* Reference 
Librar)'^ edition) for September 1995 or 
later contains this issue and ail back issues 
of develop along with the code that the 
articles describe. The develop issues and 
code are also available on AppleLink and 
via anonymous % on ftp.apple.com. 


RESOURCES 


Apple prtrvides a wealth of mfrmtation, 
products, and services to assist 
developers. APDA, Applets source jhr 
developer tools, and Apple Developer 
Univefyily are open to anyone who 
wants access to developnmtt tools and 
mstfiictlon. Qualified developers may 
access additmial information and 
services throtigh the Apple Associates 
and Paftners pro^ams. 


Apple Associates and Partners 
Programs Call the Developer Support 
Center at (408)974-4B97, AppleLink 
DEVSUPPORX or write 20525 Marlani 
Avenue, M/S 303-2T, Cupertino, CA95014* 
for information or an oppiicatton form for the 
Associates or Fortners program. Developers 
outside the U*Ss ond Canada should Instead 
contact the Apple office in their country for 
information obout developer programs. 


The AssocSotes Program, Applets 
mainstream prograjn for developers, 
is a convement and cost-effective 
way to get essential technical and 
marketing infonnation. This 
program offers self-help technical 
support, keeps you up to date with 
the latest products and technical 
documentation, and gives you access 
to the Apple developer community 
through AppleLink. Associates also 
receive discounts on equipment. 

The Partners Program is open to 
Apple-selected developers. In 
addition to receiving the same 
development infonnarion and tools 
as Associates, Partners receive 
technical support via electronic 
mail. Membership in the Partners 
program is limited to strategic 
developers who directly contribute 
to Apple’s long-term product plans 
and business objectives. 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
information for anyone interested in 
developing applications on Apple 
platforms. Customers receive the 
quarterly APDA Tools Catalog 
featuring over 300 Apple and third- 


APDA To order products or to receive o 
complimentary catalog, call 1-800-282- 
2732 in the U.S., 1-800-637-0029 in 
Canada, (716)871-6555 internationally/ or 
(716)871-6511 br fax. You can also order 
electronically (AppleLink APDA; Internet 
AP DA@opple I i n k, a pple, com; C o mpuSe rve 
76666/2405; or America Online APDA] or 
write APDA/ Apple Computer/ Inc., P.O. Box 
319/ Buffalo, NY 14207-0319. 


party development products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
Licensing. Apple Associates or 
Partners automatically receive the 
APDA Tools Catalog. 

Apple Developer University (DU) 
provides training for all levels of 
Macintosh programmers. Developer 
University classes give you 
experience using the most up-to- 
date development tools. Developer 
University offers classes at U.S. and 
international locations and through 
DU Extension partners. On-site 
instruction can also be arranged for 
selected courses. Multimedia self- 
paced courses are available from 
Developer University through 
APDA. DU course offerings include 
System 7 extensions, object-oriented 
and procedural programming, and 
new technologies, such as PowerPC. 


Apple Developer Uni vers ily The 

registrar of (408)974-6215 can reserve 
your place or send a current Curriculum 
Guide and Course Schedule. You can also 
AppleLink DEVUNIV or write 20525 
Mariani Avenue, M/S 305-ITU, Cupertino, 
CA 95014. Self-paced products should be 
ordered directly through APDA. 
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Review Board Pete CL‘ftke'^) Alexander, 

C. K. Haun, Jim Reekes, Bryan IC CBeaker'') 
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Contributing Elditors Lorraine AndersoHy Philip 
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Special thanks to Smart Friend Dean Yu for 
his help during Dave Johnson’s sabbatical. 

ART & PRODUCTION 

Production/Art Director Diane Wilcox 
Technical Illustration Dave OlmoSy John Ryan 
Formatting Forbes Mill Press 
Printing Wolfer Printing Companyy Inc. 

Film Preparation Aptos Posty Inc. 

Production PrePress Assembly 
Photography Sharon Beals 

developy The Apple Technical Joumaly a 
quarterly publication of Apple Computer’s 
Developer Press group, is published in 
March, June, September, and December. 



The cover. Mark Jenkins of Rucker 
Huggins Design created this cover using 
Adobe Photoshop, Adobe Illustrator, 

Fractal Design Painter, and a Macintosh 
Quadra 950. He looks forward to making 
the leap himself to Macintosh on PowerPC. 

This issue's CD. The develop Bookmark 
CD (or the Developer CD Series disc, 
Reference Library edition) for December 
1993 or later contains this issue and all 
back issues of develop along with the code 
that the articles describe. The develop 
issues and code are also available on 
AppleLink and via anonymous ftp on 
ftp.apple.com. Note that some software 
and documentation referred to as being on 
this issue’s CD may be located on the Tool 
Chest edition rather than the Reference 
Library edition of the Developer CD Series 
disc. 


RESOURCES 


Apple provides a wealth of information^ 
produnsy and services to assist 
developers^ APDA, Apple's source for 
developer toolsy and Apple Developer 
University are open to anyone who 
wants access to development tools and 
mstinctioti. Developers may access 
additional information and services 
through the Apple Associates and 
Partners programs. 


Apple Associates and Partners 
Programs Coll the Developer Support 
Center at (408)974-4897, AppleLink 
DEVSUPPORT, or write 20525 Morioni 
Avenue, M/S 303-2T, Cupertino, CA 95014, 
for information or on application form for the 
Associates or Partners program. Developers 
outside the U.S. and Canada should instead 
contact the Apple office in their country for 
information about devebper programs. 


The Associates Program is Apple’s 
primary program for developers 
across all Apple technologies, 
including Macintosh, PIE (personal 
interactive electronics, such as 
Newton), and multimedia. It’s 
designed as a low-cost, self-support 
program, and also provides a 
connection with Apple and fellow 
developers, information on new 
technologies, and discounts on 
equipment. 

The Partners Program is open to 
Apple-selected developers. In 
addition to receiving the same 
development information and tools 
as Associates, Partners receive 
expert development support via 
electronic mail. Membership in the 
Partners program is limited to 
strategic developers who directly 
contribute to Apple’s long-term 
product plans and business 
objectives. 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
information for anyone interested in 
developing applications on Apple 
platforms. Customers receive the 
quarterly APDA Tools Catalog 


APDA To order products or to receive a 
complimentary catalog, call 1-800-282- 
2732 In the U.S., 1-800-637-0029 in 
Canada, (716)871-6555 internationally, 
or (716)871-6511 for fax. You can also 
order electronically (AppleLink APDA; 
Internet APDA@applellnk.apple.com; 
CompuServe 76666,2405; or America 
Online APDAorder) or write APDA, Apple 
Computer, Inc,, P.O. Box 319, Buffalo, NY 
14207-0319. 


featuring over 300 Apple and third- 
party development products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
licensing. Apple Associates or 
Partners automatically receive the 
APDA Toob Catalog. 

Apple Developer University (DU) 
provides software development 
courses designed to increase your 
development productivity. The 
curriculum includes courses to get 
you started programming on Apple 
platfonns, as well as advanced, in- 
depth training on the newest Apple 
technologies, such as PowerPC, 
AOCE, QuickDraw GX, and 
Newton. DU offers courses in 
Cupertino CA and at selected 
training locations. The Developer 
University Extension partners 
located in Plano TX, Portsmouth 
NH, and Reston VA also schedule 
selected courses in their facilities. In 
addition to classroom training, DU 
offers multimedia self-paced courses 
and low-cost mini-course tutorials. 


Apple Developer University The 

registrar at (408)974-4897 can reserve 
your place or send a current Curriculum 
Guide and Course Schedule. You can also 
send an AppleLink to DEVUNIV or write 
Developer University, Apple Computer, Inc., 
20525 Marlani Avenue, M/S 305-1TU, 
Cupertino, CA 95014. Self-paced products 
should be ordered directly through APDA. 
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develop. The Apple Technical Journal, 

a quarterly publication of Apple Computer’s 
Developer Press group, is published in March, 
June, September, and December. 

This issue's CD. The develop Bookmark CD (or 
the Developer CD Series disc. Reference Librar)' 
edition) for March 1994 or later contains this 
issue and all back issues of develop along with the 
code that the articles describe. The develop issues 
and code are also available on AppleLink and via 
anonymous ftp on ftp.apple.com. Note that some 
software and documentation referred to as being 
on this issue’s CD may be located on the Tool 
Chest edition rather than the Reference Library 
edition of the Developer CD Series disc. 


EDITORIAL STAFF 

Editor-in-Cheek Caroline Rose 
Technical Buckstopper Dave Johnson 
Our Boss Gregjoswiak 
His Boss Dennis Matthews 
Reriew Board Pete (**Luke”) Alexander, 

Jhn Reekes, Bryan K. CBeaker*") Rcssler, 
Larry Rosenstein, Andy Shebanow, Gregg 
Williafns, Dean Yu 
Managing Editor Cynthia Jasper 
Contributing Editors Lorraine Anderson, 
Toni Haskell, Judy Helfand, Elaine Meyer, 
Rebecca Pepper 
Indexer Marc Savage 


Macintosh Technical Notes. WTiere references 
to Macintosh Technical Notes in develop are 
followed by something like “(Memory 13),” this 
indicates the category and number of the Note 
on this issue’s CD. 

E-mail addresses. Most e-mail addresses 
mentioned in develop are AppleLink addresses; 
to convert an AppleLink address to an Internet 
address, append “©applelink-apple-com” to it. 
For example, DFATLOP on AppleLink converts 
to deveiop@applelink.apple.com on the Internet. 
To convert a NewtonMail address to an Internet 
address, append “©online.apple.com” to it. 


ART & PRODUCTION 

Production/An Director Diane Wilcox 
Technical Illustration Shawn Momingstar, 
John Ryan 

Formatting Forbes Mill Press 
Film Services Aptos Post, Inc. 

Prepress Production PrePress Assembly 
Printing Wolfer Printing Company, Inc. 
Photography Sharon Beals 
Cover Illustration Mark Jenkins of Rucker 
Huggins Design 


RESOURCES 


Apple piwides a wealth of iirfoiyttation, 
products, and services to assist 
developers. APDA, Apple's source for 
developer tools^ and Apple Dei^eloper 
University are open to anyone who 
wants access to development tools atid 
instruction. Developers may access 
additional mformation and services 
through Apple's Developer Programs. 

APDA offers convenient worldwide 
access to development tools, 
resources, training products, and 
information for anyone interested in 
developing applications on Apple 
platforms. Customers receive the 
quarterly APDA Tools Catalog 
featuring over 200 Apple and third- 
party development products. There 
are no membership fees. APDA 
offers convenient payment and 
shipping options, including site 
licensing. 

Apple Developer University (DU) 
provides software development 
courses designed to increase your 
development productivity. The 
curriculum includes courses to get 


APDA To order products or to receive a 
complimentary cotolog, coll 1-800-282- 
2732 in the U.S., 1-800-637-0029 in 
Canada, (716)871-6555 internationally, or 
(716)871-6511 for fox. You can also order 
electronically (AppleLink APDA; Internet 
APDA@applelink.apple.com; CompuServe 
76666,2405; or America Online APDA) or 
write APDA, Apple Computer, Inc., P.O. Box 
319, Buffalo, NY 14207-0319. 


you started programming on Apple 
platfonns, as well as advanced, in- 
depth training on the newest Apple 
technologies, such as PowerPC, 
AOCE, QuickDraw GX, and 
Newton. DU offers courses in 
Cupertino CA and at selected 
training locations. The DU 
Extension partners located in Plano 
TX and Portsmouth NH also 
schedule selected courses in their 
facilities. In addition to classroom 
training, DU offers multimedia self- 
paced courses and low-cost mini¬ 
course tutorials. 

The Associates Program is Apple's 
primary program for developers 
across all Apple technologies, 
including Macintosh, Personal 
Interactive Electronics (such as 
Newton), and multimedia. It’s a 
low-cost, self-support program that 
also provides a connection with 
Apple and fellow developers, 
information on new technologies, 
and discounts on equipment. 

The Apple Multimedia Program 

is designed for developers interested 
in the emerging multimedia market. 
Program features include a quarterly 
mailing and discounts on third-party 
products, training, and events. 


Apple Developer University The 

registrar at (408)974-4897 can reserve 
your place or send a current Curriculum 
Guide and Course Schedule. You can also 
send an AppleLink to DEVUNIV or write 
Developer University, Apple Computer, Inc., 
20525 Mariani Avenue, M/S 305-1TU, 
Cupertino, CA 95014. Self-paced products 
should be ordered directly through APDA. 


The Macintosh Technology 
Partners Program is open to 
Apple-selected strategic developers 
focused on Macintosh technology, 
including PowerPC, QuickTime, 
QuickDraw GX, and Pow^erTalk. In 
addition to receiving the same 
development information and tools 
as members of the Associates 
Program, Macintosh Technology 
Partners receive programming-level 
development support via electronic 
mail. Membership in this program is 
limited to strategic developers who 
directly contribute to Apple’s long¬ 
term product plans and business 
objectives. 

The PIE Partners Program is 

open to Apple-selected strategic 
developers focused on Personal 
Interactive Electronics. It offers the 
same core features as the Associates 
Program, but also includes 
programming-level development 
support via electronic mail, 
additional hardw^are purchasing 
privileges, marketing programs, and 
media production assistance. 


Apple Developer Programs Call the 
Developer Support Center at (408)974- 
4897, AppleLink DEVSUPPORT, or write 
20525 Mariani Avenue, M/S 303-21, 
Cupertino, CA 95014, for information or an 
application form. Developers outside the U.S. 
and Canada should instead contact the 
Apple office In their country for information 
about developer programs. 
















